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ABSTRACT

This report is a compilation of blast overpressure field data taken at the Blast Overpressure
Test Site in Albuquerque, New Mexico. The work was conducted under the direction of Dr, D. R.
Richmond and a complete list of source documents is contained in the Reference section. Most of
the field tests involved sheep placed in the blast environment. The purpose was to empirically
cerrelate injury to blast wave parameters. This report summarizes the test data compiled to date,
but is by no means all inclusive. Corresponding to each test are plots of the associated incident
pressure field.

The purpose of this report is to provide a convenient summary of these tests for use by all
researchers.

This report is organized into seven sections, each devoted to a different blast study. They
are: Armored Personal Carrier (APC); Bunker Summer Studies of 85, 86, 87; Double Peak; and
Iso-Impulse. Within each section, a separate page describes each combination of charge type,
charge weight, height of burst, and range.
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INTRODUCTION

This report is a compilation of blast overpressure field data taken at the Blast Overpressure
Test Site in Albuquerque, New Mexico. The work was conducted under the direction of Dr. D. R.
Richmond and a complete list of source documents is contained in the Reference section. Most of
the field tests involved sheep placed in the blast environment. The purpose was to empirically
correlate injury to blast wave parameters. This report summarizes the test data compiled to date,
but is by no means all inclusive. Corresponding to each test are plots of the associated incident
pressure field.

The purpose of this report is to provide a convenient summary of these tests for use by all
researchers.

This report is organized into seven sections, each devoted to a different blast study. They
are: Armored Personal Carrier (APC); Bunker Summer Studies of "85", "86", "87"; Double Peak;
and Iso-Impulse. W:thin each section, a separcte page describes each combination of charge type,
charge weight, height of burst, and range.

SUMMARY SHEET DESCRIPTION

The summary sheet is broken down into five areas.

The first area is Blast Conditions, which defines the physical configuration of the test.
Geometry defines the location of the test, such as in the open free field or inside an enclosure.
H.O.B. is the height of burst and Distance is the horizontal distance along the ground from the
charge to the sensor. The Charge weight of the explosive and the charge type are also given.

The second area is Blast Parameters, which summarizes features of the pressure signal.
This data includes the maximum incident pressure. The positive duration (t;) is the time interval
between the initial pressure rise and the first return to ambient pressure. The positive impulse is
defined by

t
I(a) = j % p(t) * dc (1
Q

while the total duration is defined by



t
I, =-I ©ple) * dt (2
0

where t, is the total time of the recorded signal.

The third area is Shot which lists all of the data collected under these test conditions and
whether the shots were repeated. An identification number and lung injury grade are given for
each animal exposed. The grades are defined as follows:

N = no injury

TH = threshold or slight
M = moderate
E = extreme

The time and date of the shot is given along with the number of the references from which
the data was obtained.

The fourth area is the Data Collected which is a table iisting the types of pressures mea-
sured for the particular shots as defined below.

Ps = incident pressure
skin = skin gauge data
Lamb = Lambdroid data which is load, incident, and backside

Esoph = esophageal gauge data

e o

Plral

pleural surface gauge data
Adom = abdominal gauge data
Vic = Victor

The fifth area is References. The references are the sources for the information in the first
four areas.

-




BLAST STUDIES

This report will not dwell into the aspects of the blast studies. If specific information is
needed one should seek out the reference given. This section will explain the variations in the
summary sheets of the different studies.

APC

The APC study was conducted with two different blast geometries: in the free field and
inside an Armored Personnel Carrier. The free field geometry produces a Friedlander {1] type
wave. For these cases, no field pressure traces were reported so the corresponding plots were
generated by the COMPLX [2] computer model. The APC geametry used an explosive detonated
inside an APC, producing a complex blast environment [2]. ‘ithe value of the total impulse has
been computed for a time interval of 20 ms, shown in parentheses on the summary sheets. The
plots represent averaged data. The values in parentheses for maximum pressure, positive
duration, and positive impulse were retrieved from an unaveraged database, while those not in
parentheses are the values from the averaged data.

BUNKER

In all the bunker tests, explosives were detonated inside an 8 X 8 x 10’ enclosure,
producing complex blast waves. As with the APC, the values are quoted for both averaged and
unaveraged data.

SUMMER STUDIES 8§, 86, 87

The purpose of the Summer Study 83 test was to expose animals to multiple shots. The blast
parameters on the summary sheets are of a single blast, while the injury grades correspond to 20
blast exposures. Plots of a same single blast but in addition there is a plot that has overlays of
different shots listed on the summary sheets. The purpose of the overlay plots is to see if there is
consistency in the pressure field for blasts of the same conditions.

The purpose of the Sumrer Study 86 tests was to repeat 85, but also to collect more data.
Such that in 86 they collected pleural and abdominal pressures, whereas in 85 they didn’t. The
same is true for the 87 tests plus they want to improve on the data collection ability.



DOUBLE PEAK

The purpose of the double peak study was to detonate two explosives at different time
intervals. There were two stations for collecting data, which were of the same range from the blast,
north and south or east and west depending on the test. There is such a discrepancy in the data
between the two stations that both sets of information have been included.

ISO-IMPULSE

The purpose of the iso-impulse was to test the theory that blasts with different conditions
but the same incident peak pressure and impulse, would cause the same injuries. The authors have
no data from the tests, so, using COMPLX [2] they generated some blast conditions that gave the
same incident peak pressure and impulse as given in the Iso-Impulse report.

SUMMARY

These seven studies were not necessarily the only ones conducted but they are the tests that
the authors have knowledge of and references to. Thus this report is intended to grow as more
information is obtained. There are many bits of information needed just to complete the summary
sheets on the seven blast studies reported here, such as the injuries for Summer Studies 86 and 87.

Within time this report will become a complete document such that any person seeking
information on small blasts with corresponding stcep injuries will have the data readily available.
This will become very valuable as modeling overtakes empirical field tests for determining blast
injuries of today and tomorrow.

®
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Blast Overpressure Fleld Data
Case APCSJFF
Location Albuquerque

Blasg Conditions:
Geometry Free Field
H.O.B. 0.76 w
Distance 0.9l m
Charge wt. 0.057 kgm
Charge type Pentolite
Blast Parameters:
Maximum Pressure 115.1 kPa
Positive duration (Ta) 0.84 ns
Positive Impulse (Ia) 19.3 kPa ms
Total Impulse (It) 28.0 kpa ms ( 20 ms )
Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
N 1

N 1

1) Bilologic Responsie to Complex Blast Waves; D.Richmend, J.Yelverton,
E.Fletcher, Y.Phillips; September,1985, (Pentolite).
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Blast Ovexrpressure Field Data
Case APC1l13FF
Location Albuquerque
Blast Couditjiong:
Geometry Free Field
H.0.B. 0.76 m
Distance 0.91 m
Charge wt. 0.113 kgm
Charge type Pentolite and C4
Blast Payameters:
Maximum Pressure 197.6 kpa
Positive duration (Ta) 0.95 ums
Positive Impulse (Ia) 30.6 kpa ms
Total Impulse (It) 43.2 kpa ms ( 20 ms )
Shet: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
! N 1
N 1
N 2
N 2
N 2
] N 2
N 2
Reference:
1) Biologic Response to Complex Blast Waves; D.Richmond, J.Yelverton,
E.Fletcher, Y.Phillips; September,1985, (Pentolite).
2) bBiological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (C4).

10
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Blast Overpressure Fleld Data
Case APC227FF
Location Albuquerque

Blast Conditions:
Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parameters:
Maximum Pressure
Positive duration (Ta)
Positive Impulse (la)
Total Impulse (It)

shot:
Animal Injury Time Date
ID Grade
M
TH
TH
Reference:
1

Enclosure;
1987, (c4).

Free Field
0.76 m
0.91 m
0.227 kgm
Cé

359.5 kPa

1.2 ms

48.0 ¥Pa ms

68.3 kpa ms ( 20 ms )

jon:
Ref

Biciogical Effects of Complex Blast Waves From Explosions Inside An
D.Richmond, J.Yelverton,

W.Hicks, Y.Phillips;

12

Ps Skin Lamb Esoph Plral Adom Vic

February,
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Blast Overpressure Field Data

Blast Condjtioms:
Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parameters:
Maximum Pressure
Positive duration (Ta)
Positive Impulse (la)
Total Impulse (It)

Shot:
Animal Injury Time
ID Grade
N
N
N
N
N
Reference:

Case APC227FF
Location Albuquerque

Free Field
0.76 m
0.122 m
0.227 kgnm
C4

165.3 kPa

1.2 ms

35.3 kpa ms

53.3 kpams ( 20 ms )

Data Collection:
Date Ref Ps Skin Lamb Esoph Plral Adom Vic

Pt et et pet e R

1) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips: February,

1987, (C4&).
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Blast Overpressure Field Data
Case APC434FF
Location Albuquerque

Blast Conditions: ’
Geometry Free Field
H.0.B. 0.76 m
Distance 0.9l =
Charge wt. 0.454 kgnm
Charge type ch
Blast Payageters:
Maximum Pressure 607.9 kPa
Positive duration (Ta) 3.0 ns
Positive Impulse (la) 103.2 kPa ms
Total Impulse (It) 103.0 kpa ms ( 20 ms )
Shor: DPata Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
TH 1
TH 1
Reference:

1) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (C4).

16



‘004~

TTT T 3T

‘0

VIR S

}
m.
u ! _
|
|
|
_
|
{

LU R B e e I 2 1

1 1
‘002 ‘004

Tprrrryrreyvrry

"00e

¥ rf_f_r LR L L l’ TTrTT TYTT T
008 '00S  0OF
ainssald

ISR ARA
1001 .,

RARERREE]

19

W 16°0 Wby vSY'0 PIeesld Odv

oBuey 1L ‘dOH I OLN3d 3
J0Ug | PBuuByn | 9dInaQ G8/10/8
yinog 14°1 4011/

‘008

17



Blast Overpressure Field Data
Case APCSINF
location Albuguerque

Blast Conditions:
Geometry APC
H.0.B. 0.76 m
Distance 0.91 m
Charge wt. 0.57 kgm
Charge type Pentolite and C4
Maximum Pressure 83.0 (95.0) kPa
Positive duration (Ta) 1.17 (.801) ms
Positive Impulse (Ia) 31.6 (26.0) kPa ms
Total Impulse (It) 264.6 kpa ms ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ib Grade #
N 1
N 1
N 1
N 1
none N 11:17 8/11/86 2 Y Y Y
none N 13:26 8/12/86 2 Y Y Y
Reference:
1) Bfologic Response to Complex Blast Waves; D.Richmond, J.Yelverton,
E.Fletcher, Y.Phillips; September, 1985, Pentolite).
2} BRiologzical Effects of Complex Blaist Vives From Explosions Inside An

Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February, 1
1987, (C4).
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Blast Overpressure Fleld Data
Case APCS7SF
Location Albujguerque

Blast Copnditjons:
Geometry APC
H.O.B, 0.76 m
Distance 1i.22 m
Charge wt. 0.57 kgm
Charge type Pentclite and G4
Blast Parameters:
Maximum Pressure 145.6 (163.3) kPa
Positive duration (Ta)} 0.74 {(0.56) as
Positive Impulse (Ia) 22.0 {18.5) kPa ms
Total Impulse (It) 300.3 kpa ms ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plrai Adom Vic
ib Grade #
N 1
N 1
N 1
N 1
none N 11.17 8/11/86 2 Y Y Y
none N 13:26 8/12/8% 2 Y Y Y
Reference:

1) Biologic Response to Complex Blast VWaves; D.Richmond, J.Yelverton,
E.Fletcher, Y.Phillips; September,1985, (Pentolite).

2) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Philllips; February,
1987, (C4).
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Blast Overpressure Field Data
Case APC113NF
Location Albuquerque

Blast Conditions:
Geometry APC
H.Q0.B. 0.76 m
Distance 0.91 m
Charge wt. 0.113 kgm
Charge type Pentolite and C4
Blast Parameters:
Maximum Pressure 128.8 (138.5) kPa
Positive duration (Ta) 5.8 (5.76) nms
Positive Impulse (Ia) 225.0 (202.3) kPa nms
Total Impulse (It) 524.7 %pa ms ( 20 ms )

Shot: Data Collectjop:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic

Ip Grade #
N 1
N 1
N 1
N 1
none N 14:00 8/11/86 2 Y Y ) Y
none N 13:01 8/12/86 2 Y Y Y
N 2
N 2
N 2
N 2
Reference:

1) Biologic Response to Complex Blast Waves; D.Richmond, J.Yelverton,
F.Fletcher, Y.Phillips; September,1985, (Pentolite).

2) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (C4).
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Blast Overpressure Field Data
Case APCl13SF
Location Albuquerque

% ¢

Blast Conditions:
Geometry APC
H.0.B. 0.76 m
Distance 1.22 m
Charge wt. 0.113 kgnm
Charge type Pentolite and C4 M
Blast Parameters:
Maximum Pressure 194.4 (243.6) kPa
Positive duration (Ta) 0.72 (0.12) ms
Positive Impulse (Ia) 17.4 {(10.7) kPa ms
Total Impulse (It) 578.9 kpa ms ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
N 1
N 1
N 1
N 1
none N 14:00 8/11/86 2 Y Y Y
none N 13:01 8/12/86 2 Y Y Y
N 2
N 2
N 2
N 2
Reference:
1) Biologic Response to Complex Blast Waves; D.Richmond, J.Yelverton,

2)

E.Fletcher, Y.Phillips; September,1385, (Pentolice).

Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (c4),
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Biast Overpressure Fleld Data
APC227NF
Location Albuquerque

Blast Conditions:
Geometry APC
H.O,B. 0.76 m
Distance 0.91 m
Charge wt. 0.227 kgm
Charge type Ca
Blast Parameters:
Maximum Pressure 500.3 (633} kPa
Positive duration (Ta) 30.0 (29.3) ms
Positive Impulse (Ia) 2384 (2148) kPa ms
Total Impulse (It) 2014 kpa ms ( 20 ms )
Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic

D Grade #

E 1

M 1

M 1

TH 1

TH 1
none 15:35 8/11/86 2 Y Y Y
none 14:07 8/12/86 2 Y Y Y

Reference:

1) Biologlical Effects of Complex Blast Waves From Explosions Inside an
Enclosure; ».Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (C4).

2) Ur. Ken Dodd's field data

26
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Blasi Overpressure Fleld Dara
! Case APC227SF
‘ Location Albuquerque

Blasc Copditions:
Geonetry APC
H.O0.B. 0.76 m
Distance 1.22
Charge wt. 0.227 kgm
Charge type C4
Blagr Parameters:
Maximum Pressure 705.6 (998.5) kPa
Positive duration (Ta) 1.0 {0.17) ms
Pogitive Impulse (Ia) 137.7 (55.7) kPa ms
Total Impulse (It) 2276 kpa ms ( 20 ms )
Shot: Data Collection:
Animal Imnjury Time Date Ref Ps Skin Lamb Esoph Plral Adem Vic
10 Grade #
E 1
E 1
M 1
TH 1
N 1
i none 15:35 8/11/86 2 Y Y Y
- none 14:07 8/12/86 2z Y Y Y
4
)
‘ Reference:

1) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (c4).

2) Dr. Ken Dodd’s field data.
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Blast Overpressure Fileld Dats .
Case APC454NF
Location Albuquerque

ur

Blast Conditions:

Geonmetry APC

H.0.B. 0.76 m

Distance 0.91m

Charge wt, ¢.454 kgm

Charge type C4 :
Blast Parameters:

Maxipum Pressure 461.6 (652.8) kPa

Positive duration (Ta) 1.7 (1.5) ms

Positive Impulse (Ia) 28.2 (28.2) kPa ms

Total Impulse (It} 1750 (20ms) kPa ms

shot: Data Collection

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
) Grade #

815 E 10:27 8/13/86 1,2 Y Y
E 13:57 8,/13,86 1,2 ¥ Y
E 1
Reference:

1) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (cCa).

2) Dr Ken Dodd’s field data.
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Blsst Overpressure Fleld Data
Case APC454SF
Location Albuquergue

Blasgt Conditiong: -
Geonetry APC
H.0O.B. 0.76 m
Distance 1.2 m
Charge wt. 0.454 kgm
Charge type C4
Blast Parameters:
Maxiwum Pressure 366.1 (499.3) kPa
Positive duration (Ta) 0.03 (0.14) ms
Positive Impulse (Ia) 0.06 (20.0) ¥Fa ms
Total Impulse (It) 2101 {20ms) kPa ms
Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
Id Grade #

813 E 10:27 8/13/86 1,2 ¥ Y
815 E 13:57 8/13/86 1,2 Y Y
E 1
Reference:

1) Biological Effects of Complex Blast Waves From Explosions Inside An
Enclosure; D.Richmond, J.Yelverton, W.Hicks, Y.Phillips; February,
1987, (Ca).

2) Dr Ken Dodd’'s field notes.
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Blast Overpressure Fleld Data
Casa BZ13FF
Location Albuguerque

Blagt Conditions:

Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blasy, Parameters:

M:xigum Pressure
Fositive duration (Ta)
Jositive Impulse (Ia)
Total Impulse (It)

sShot:

Animal Injury Time

1D Grade

23 N 18:04

24 N 18:04

Reference:

9]

Field notes from Dr.

Bunker
1.22 m

1.22 m

0.227 kpgm
C4

166.8 (198.0) kPa

0.54 (0.2) wms

16.65 (13.6) kpa ms
696.7 kpams ( 20 ms )

Data Collection:
Date Ref Ps Skin Lamb Esoph Plral Adom Vic
#
2/13/87 1 Y Y Y
2/13/87 1 Y Y b4
Ken Dodd.
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Blast Overpressure Field Data
Case B218FF
Location Albuquerque

Blast Conditions:
Gecmetry Bunker
H.O0.B. 1.22 m
Distance 1.2 m
Charge wt. 0.227 kgm
Charge type c4
Blast Parameters:
Maximum Pressure 203.1 (386.6) kPa
Positive duration (Ta) 0.8 (0.8) ms
Positive Impulse (Ia) 26.0 (26.5) kpa ms
Total Impulse (It) 1050.7 kpa ms { 20 ms )
Shot: :
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
25 N 17:19 2/18/87 1 Y Y
26 TH 17:19 2,/18/87 1 Y Y
Reference:

1) Fleld notes from Dr. Ken Dodd.

Y
Y

on:
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Blast Overpressure Field Data
Case B220FF
Location Albuquerque

Blagt Conditions:
Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parameters:
Maximum Pressure
Positive duration (Ta)
Positive Impuise (Ia)
Total Impulse (It)

shot:
Animal Injury fime

Bunker
1.22 »
142 m
0.454 kgm
Cc4

217.1 (286.4) kPa
1.3 {(0.4) ms
23.0 {(22.7) kpa ms

1281 kpa ms ( 20 ms )

Data Collection:
Ref Ps Skin Lamb Esoph Plral Adom Vic

1D Grade #
27 TH 17:57 2/20/87 1 Y Y
28 TH 17:57 2/20/87 1 Y Y

Reference:

1) Field notes from Dr. Ken Dodd.

Y
Y
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Blast Overpressure Fleld Data
Case B32FF
Location Albuquerque

Blast Conditions:
Geowetry
H.0.B.
Distance
Charge wt.
Charge type

Blast Psrameters:

Maximum Pressure

Positive duration (Ta)
Pogitive Impulse (Ia)

Total Impulse (It)

Bunker
1.22 m
0.9l m
0.454 kpm
C4

314.2 (470.1) kPa
0.45 (0.17) ms
34.1 27.9) kpa s

1430 kpa ms ( 20 ms )

Data Collection:
Ref Ps Skin Lamb Esoph Plral Adom Vic

Shot:
Animal Injury Time
ID Grade #
29 TH 17:07 3/2/87 1 Y Y Y
30 TH 17:07 3/2/87 1 Y Y Y
Reference:

1) Field notes from Dr. Ken Dodd.
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Blast Overpressure Field Data
Case BIIFF
Location Albuquerque

Rlast Conditions:

Geometry Bunker
H.0.B. 1.22 m
Distance 0.9l n
Charge wt. 0.454 kgm
Charge type Ch4

Blast Pavamerers:
Maximum Pressure 373.5 (597.3) kPA
Positive duration (Ta) 0.045 (0.66) ms
Positive Impulse (Ia) 0.038 (80.4) kpa m=
Total Impulse (It) 2009 kpa ms ( 20 ms )

Shot: Pata Collection:
Animal Injury Time Date Ref ©Ps Skin Lamb Esoph Plral Adom Vie
iD Grade #
31 TH 17:31 3/3/87 1 Y Y
32 TH 17:31 3/3/87 1 Y Y
Reference:

i) Field noctes from Dr. Ken Dodd.

Y
Y
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Blast Conditions:
Geometry

H.0.B.
Distance
Charge wt.
Charge type

Blast Parsmeteys:
Maximum Pressure
Positive duratio
Positive Impulse
Total Impulse (I

Blast Overpressure Field Data
Case B35FF
Location Albuguerque

Bunker
1.22 m
i.17 m
0.227

243.7
n (Ta) 1.1
(Ia) 30.9
t) 822

Shot:

Animal Injury
ID Grade
33 TH
34 TH

Reference:

1) Field notes fro

Time Date Ref
#

16:50 3/5/87 1

16:50 3/5/87 1

& Dr. Ken Dedd.

46

(259.9) kPa

(0.9 ) ms

{30.3) kpa ms
kpa ms { 20 ms )

Data Collection:
Ps Skin Lamb Esoph Plral Adom Vic
Y Y Y
b4 Y Y
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Blast Overpressure Field Data
Case BI6FF
Location Albuquerque

Blast Conditions:
Ceometry Bunker
H.0.B. 1.22 m
Distance 1.17 m
Charge wt. 0.454 kgm
Charge type c4
Blast Parameters:
Maximum Pressure 477.7 (712.9) kPa
Positive duracion (Ta) 1.0 (0.16) us
Positive Impulse (Ia) 0.3 {(17.7) kpa ms
Total Impulse (It) 1205 kpa ms { 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
35 TH 15:03 3/6/87 1 Y Y Y
36 M 15:03 3/6/87 1 Y Y Y
Reference:

1) Field notes from Dr. Ken Dodd.
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Blast Overpressure Field Data
Case BG617FF
Location Albuquerque

Blasc Conditions:
Geometxry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parameters:
Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia)
Total Impulse (It)

Bunker
1.22 m
1.22 m
1.362 kgm
c4

620.4 (742.9) kPa

1.13 {(1.11) ms

91.0 (91.2) kpa ms
4067 kpa ms ( 20 ms )

Shot: c
Animal Injury Time
ID Grade #
09:38 6/17/87 1 Y Y Y

Reference:

1) Digitized data

on:
Ref Ps Skin Lamb Esoph Plral Adom Vic

|
?
h
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SUMMER STUDIES 85, 86 AND 87
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Blast Overpressure Field Data -
Case SSB5C1 , N
Location Albuquerque

Blsast Conditions:
Geometry Free Field wmulti-shot
H.0.B. l.lm
Distance 4.91 m
Charge wt. 1.362 kgm
Charge type C4

Blast Parageters:
Maximum Pressure 82.2 kpa
Positive duration (Ta) 3.5 ms
Positive Impulse (Ia) 104.0 kpa ms
Total Impulse (It) -1.0 kpaus ( 20 ms )

Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade
D05
D06
D07
D13

#
1
1
1
1
D15 1

2 REA T
]
g e g
e g g

Reference:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelvertomn, Y.
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
0'Hair, Y. Phillips, and, D. Butkus.



DOS Free Fipld Pressure
1t17:00 07/12/85 Dovice 1 Charmel 1 Shot 6

30k C-¢ 36 ft HOB, .1 ft Range

g Free Field Pressure (DOS) 1.362kgm 1.1m
o i \ !
1 l
:
; : ?
f‘ ..x'
.
28
¢
a
} ;
i
g 3
-8 1. 20
Time (ms)
Summer Study 85
g Case 1 { DO5, DO6, DO7, D13, D15 )
(¢
;
{ .
g ;
r ~ ‘
[ :
a X
S ;
I
E ; \\ i
z8 t | ' :
o ' ! ; '
! a
s . .
g : ; , ,
‘.5, a. 5. 10. 15. 20.
] Time (ms)
1




Blast Overpressure Field Data
Case SSB5CZ
Location Albuquerque

Blasc Conditions:

Geometry
H.0.B.
Distance
Charge wt,
Charge type

Blast Parameters:

Maximum Pressure
Positive duration {Ta)
Positive Impulse (Ia)
Total Impulse (It)

shot:
Animal Injury Time

iD Grade
DO8 M
Dog M
D11 M

M
M
Refexence:
i)
2)
Phillips, and, D. Richmond.
3

Free Field multi-shot
0.91 m

3,26 m

1.362 kgm

141.8 kpa

s
kpa ms

4.1 kpa s ( 20 ms )

Re
#
1 Y
1 Y
1 Y
1
1

T .o .

f Ps Skin Lamb Esoph Plral Adom Vic

Y
¥
Y

Calculations c¢f the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. 0'Hair, J. Yelvercom, Y.

Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
O'Hair, Y. Phillips, and, D. Butkus.



] oos Free Fisid Pressure
14500 0718185 Cevice 1 Chamel 1 Shot @
30k G4 30t HOB, 107 #  Range
g Free Fieid Pressure (D08) 1.362kgm 0.91m
i | ,s |
! ! :
: ! i
g | | f |
3 | l i
2 ! . i
o ! .
28 | l %
& ! I
@
& | l
|
o ; i
; s
| |
' !
-' !
g ! ; !
’-.5, & W T g‘ A g_ -
Time (ms)
Summer Study 85
g Case 2 ( DOs8, DQ9, D11 )
]
3
g |
) e
s i
Q- 1
= ,
2 " |
38 f ,
w g
2 !
a :
\
-8 i X&qj\w\_‘(' - I -
: — ,
-5. o) 15, 20

5.
Time (ms)
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Blast Overpressure Fleld Datas
Case SS85C3
Location Albuquerque

Blast Conditions: .
Geometry Free Field multi-shot
H.0.B. 0.24nm
Distance 1.7l m
Charge wt. 0.454 kgm
! Charge type C4
Maximum Pressure 253.4 kpa

Positive duration (Ta) 1.4 ms

Positive Impulse (Ia) 84.9 kpa ms
Total Impulse (It) 52.2 kpa ms ( 20 ms )
: ion:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
D21 E 1 Y Y Y
D23 E 1 Y Y Y
i E 1
E 1
Reference:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
O'Halir, Y. Phillips, and, D. Butkus.

1 .




¥ Fal-s Free Figid Pressuce

500 oB/QUsSs Device 1 Channel 1 Shot 24
10b C4 06 1t HOB, 57 ft Range
g Free Field Pressure (D21) 0.454kgm 0.24m
. !
§‘ .
=
2
®
28 -
$
J a
. s -
: s —
* Time (ms) * =
Summer Study 85
g Case 3 ( D21, D23 )
o .
r ! | ‘
% i | | |
a ! | !
X | !
o i 'g |
ey i i |
3 8 y i
%4 ! ;
o ;
a . '
. |
' 1
: | » |
-] : U
".5. o. 5 15. 20.

. 10.
Time (ms)
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! Blast Overpressure Field Data
Case S5S585C4
Location Albuquergue

Blast Conditjons: J
Geometry Free Field multi-shot
H.0.B. 0.305 m
Plstance 1.77 =
Charge wt. 0.227 kgm
Charge type c4
Blast Payameters:
Maximum Pressure 141.8 kpa
Poasitive duration (Ta) 1.& ms
Positive Impulse (Ia) 58.7 kpa ms
Total Impulse (It) -20.3 kpams ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
D17 M 1 Y Y Y
D18 M 1 Y Y Y
D19 M 1 Y Y Y
D20 M 1 Y Y Y
Refeyence:

1) Calculations of the Internal Mechanical Response of Sheep to Blacst
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Blophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
O'Hair, Y. Phillips, and, D. Butkus.
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Blast Overpressure Fileld Datca
Case S$585C5
Location Albuquerque

Blast Conditiong:
Geometry Free Field
H.0.B. 0.%1 a
Distance 4.02 m
Charge wt. 3.632 kgm
Charge type G4

Blast Parameters: No Data

Maximum Pressure

Positive duration (Ta)

Pasitive Impulse (Ia)

Total duration (Td)

Total Impulse (It) -

Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ip Grade #
1
1
1
1

Reference:

1) (Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading: K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.
Phillipe, and, D. Richmond.

3) Biophysical Response to Air Blast Lcading in a Free Field; K. Dodd, K.
O‘Hair, Y. Phillips, and, D. Butkus.
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3 Blast Overpressure Field Data
Case SS85C6
Location Albuquergue

. Blast Couditions:

' Geometry
H.O.B.
Distance
Charge wt.
Charge type

Bla ters:

Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia)
Total duration (Td)

Total iImulse (It)

Shoct:
Animal Injury Time  Date
ID Grade
Reference:
1

Free Field multi-shot
1.83 m

9.15 m

29.09 kgm

TNT

No Data

Data Collection:
Ps Skin Lamb Esoph Plral Adom Vic

Ref

N

Calculations of the Internal Mechanical Response of Sheep to Blast

Loading ; M. Vander Vorst, K. Dedd, J. Stuhmiller, and, Y. Phillips

2)

Analysis of Field Test Results of the Blophyical Kesponse of Sheep to

Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.

Phillips, and, D. Richmond.

3)

O'Hair, Y. Phillips, and, D. Butkus.

63

Biophysical Response to Alr Blast Loading in a Free Field; K. Dodd, K.
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Blast Overpressure Field Data
Case S586CL
Location Albuguerque

Blast Conditions: .
Geonetry Free Field
H.0.B, l1.1m
Distance 4,91
Charge wt. 1.362 kgm
Charge type C4

Blast Parapmeters:

Maxipum Pressure 78.6 Lpa
Positive duration (Ta) 3.5 ms
Positive Impulse (Ia) 100.8 kpa ms
Total Impulse (It} 13.8 kpa ms ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref ©Ps Skin Lamb Esoph Plral Adom Vie
b Grade #

P1S 1 Y ¥ Y Y Y Y
P20 1 Y ¥ Y Y Y Y
1
1
1
1

efere

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Aunalysis of Field Test Results of the Biophyical Response of Sheep to
Blast Lloading; K.Dodd, M. Vander Vorst, K. O’Hair, J. Yelverton, Y.
Phillips, and, D. Richmond.

! 3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
' O'Hair, Y. Phillips, and, D. Butkus.
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Blast Overpressure Fleld Data
Case S5S586C2
Location Albuquerque

Blast Conditions:
Geometry Free Field
H.0.B, 0.9l m
Distance 3.26 m
Charge wt. 1,362 kpm
Charge type Cc4
Blast Parapmeters:
Maximum Pressure 199.0 kpa
Positive duration (Ta) 2.1 ms
Positive Impulse (la) 148.3 kpa ms
Total Impulse (It) ~34.5 kpa ms ( 20 ms )
shot: Rata Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
P14,A15 12:04 7/29/86 1 Y Y Y Y Y Y
P13,Al4 12:32 7/28/87 1 Y Y Y Y Y Y
Al 13:57 7/1/86 1 Y Y Y
Al A2 15:22 6/30/86 1 Y Y Y
1
Reference:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y, Phillips

2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.
Philiips, and, D. Richmond.

3) Blophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
O’'Hair, Y. Phillips, and, D. Butkus.

66



(sw) auiy

‘ot S Y s
QN- ") ] L 1 L 1 1 ¥ m—yvh ] ) y3 1 ) 1 [l _ jl 1 1 L Il 1 i 4 i _ 4 L L L L A 1. 1 y) — d L J m
| | e
| ﬁ
|
.
i
.
m -
: ]
- @
5 @
85 .
! (4] o
\ L e~
. x
w | T
| P
™
| N
.m 8
ﬂ
M i
,, _ [ @
ainssald pjoyLdald yinog - M 0L eBuey gOH H O€ ¥-D sal 0g °
| obBuey H L0t ‘'AOH M 0F ayds v-D sql 0E
g2 10Uys | fsuuey)d g 80A8Qg 986L-62-L 66°cG-¥0:2}
aINSsSaid PIv19vI4 YInosg 000SIvVYiddlL
Tl - L o Gt




r Blast QOverpressure Fleld Data .
i Case 5586C3 -
Location Albuquerque

Blast Conditions: 3
Geometry Free Field g
H.Q.B. 0.24m
Distance 1.71
Charge wt. 0.454 kgm
Charge type Ca4

Blast Parameters:

Maximum Pressure 313.0 kpa
Positive duration (Ta) 1.6 ms
Positive Impulse (Ia) 95.4 kpa ms
Total Impulse (It) 29.4 kpa ms ( 20 ms )
Shot: Rata Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic

D Grade #
P15,Al6 12:12 7/30/86 1 Y Y Y Y Y Y
P16 13:44 8/1/86 1 Y Y Y Y Y
P16 12:57 8/1/86 1 Y Y Y Y Y
1
Reference:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.
Fhiliips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Fleld; K. Dodd, K.
O'Hair, Y. Phillips, and, D. Butkus.
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Blast Overpressure Field Data -
Case SS86C4 -
Location Albuquerque

Blast Copditjons: 3
Geometry Free Field
H.0.B. 0.305 m
Distance 1.77 m
Charge wt. 0.227 kgm
Charge type C4
Blast Parameters:
Maximum Pressure 188.7 kpa
Positive duration (Ta) 1.9 s
Positive Impulse (Ia) 86.5 kpa ms
Total Impulse (It) 177.9 kpams ( 20 ms )
shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
P17,P18 13:31 8/4/86 1 Y Y Y Y Y Y
P17,P18 13:52 8/4/86 1 Y Y Y Y Y Y
1
1
Reference:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Blophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y. .
Phillips, and, D, Richmond. '

3) Biophysical Response to Alr Blast Loading in a Free Field; K. Dodd, K.
O'Hair, Y. Phillips, and, D. Butkus.
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Blast Cverpressure Field Data
Case 5386C5
Location Albuquerque

Blast Conditions: ;
Geometry Free Field
H.O.B. 0.9l m
Distance 4.02 n
Charge wt. 3.632 kgm
Charge type c4
Blast Parameters:
Maximum Pressure 202.4 kpa
Positive duration (Ta) 1.3 ms
Pogitive Impulse (Ia) 199.2 kpa ms
Total Impulse (It) 108.5 kpa ms ( 20 ms )
shet: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
PR AT 13:17 7/9/86 1 Y ¥ Y Y Y Y
P5,A6 13:03 7/8/86 1 Y Y Y Y Y Y
PG4 A5 13:17 7/7/86 1 Y Y Y Y Y Y
P7,48 13:11 7/10/86 1 Y ¥ Y Y Y Y
Reference:
1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips
2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast loading; K.Dodd, M. Vander Vorst, K. 0'Hair, J. Yelverton, Y.
Phillips, and, D. Richmond.
3) Biophysical Response to Alr Blast loading in a Free Field; K. Dodd, K.

O’Hair, Y. Phillips, and, D. Butkus.
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Blast Overpressure Field Data
! Case SS86CH
Location Albuquerque

' Blast Conditions: .
Geometry Free Field
H.Q.B. 1.83 =
Distance 9.15 m
Charge wt. 29.09 kgm
Charge type INT
Blast Parameters:
Maximum Pressure 163.8 kpa
Pogitive duration (Ta) B.9 oS
Positive Impulse (Ia) 412.6 kpa ms
Total Impulse (It) 461.6 kpa ms ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ip Grade #
J
]
H
i Reference:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

| 2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. 0’Hair, J. Yelvertom, Y.
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
O'Hair, Y. Phillips, and, D. Butkus.
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Blast Overpressure Field Data
Case 5586C7
Location Albuguerque

Blast Conditions: .
Geometry Free Field
H.O.B. 0.6l m
bBistance 2.4 m
Charge wt. 3.632 kgm
Charge type C4
Blast Parameters:
Maximum Pressur 702.8 kpa
Positive duration {(Ta) 2.0 ms
Positive Impulse (Ia) 295.4 Ekpa ms
Total Impulse (It) 39.6 kpa ms ( 20 ms )
Shot: Pata Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
b Grade #
Referenge:

1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O’Hair, J. Yelvertom, Y. ;
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Field; K. Dedd, K.
O‘Hair, Y. Phillips, and, D. Butkus.
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Biast Overpressure Field Data
Case SSB7C2
Location Albuquerque

| Blast Conditions:

' Geometry Free Field

} H.0.B. 0.9l m

. Distance 3.26 m

! Charge wt. 1.362 kgm
Charge type Cé.

'

’ Blast Parameters:
Maximum Presstre 152.0 kpa

: Positive duration (Ta) 2.7 ns

‘ Positive Impulse (Ia) 121.6 kpa ms

Total Impulse (It}

! Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vie
Ip Grade #

Reference:

1) <Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vandar Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Fileld Test Results of the Biophyical Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. 0’Hsir, J. Yelverton, Y.
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast lLoading in a Free Field, K. Dodd, K.
Q'Hair, Y. Phillips, and, D. Butkus.
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Blast Overpressure Fieid Dats

Case $S87C3
I Location Albuquerque
:
Blast Conditions: .
Geometry Free Field
H.0.B, 0.2 m
Distance 1.7t m
Charge wt, 0.454 kgm
Charge type Ch
Blast Pavameters:
Maximum Pressure 300.7 kpa
Positive duration (Ta) 1.2 ms
Positive Impulse (Ia) 96.5 kpa ms
Total Impulse (It) -27.0 kpams ( 20 ms )
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
Reference:
1) Calculations of the Internal Mechanical Response of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips
2) Analysis of Fielc Test Results of the Blophylcal Response of Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair, J. Yelverton, Y.
Phillips, and, D. Richmond.
i 3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd, &
O'Hair, Y. Phillips, and, D. Butkus.
i
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Blast Overpressure Field Dsta
Case SS587C4
location Albuquerque

Blast Conditions:
Geometry Free Field
H.0.B. 0.305 m
Distance 1.77 m
Charge wt, 0.227 kgn
Charge type c4

Blast Pargmeters:
Maximum Pressure 159.8 kpa
Positive duration (Ta) 1.44 ms
Positive Impulse (Ia) 70.8 kpa ms
Total Impulse (It) 11.4 kpams ( 20 ms )

Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #

Referenceg:

1) Calculations of the Internal Mechanical Respcnse of Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Biophyical Response :f Sheep to
Blast Loading; K.Dodd, M. Vander Vorst, K. O'Hair. J. Yelverton, Y.
Phillips, and, D. Richmond.

3) Biophysical Response to Air Blast Loading in a Free Field; K. Dodd. K.

O'Hair, Y. Phillips, aund, D. Butkus.
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Blast Overpressure Field Dats :
Case S587C7 i
Location Albuguerque

Blagt Conditions: :

Geometry Free Fleld

H.0.B. 0.6l m
. Distance 2.6 m

Charge wt, 3.632 kgnm

Charge type Ca
!
@ Blast Parameters:
] Maximum Pressure 643.6 kpa
t Positive duration (Ta) 2.58 ms
| Positive Impulse (Ia) 286.9 kpa ms
| Total Impulse (It) -29.8 kpa ms { 20 ms )
]
;
y Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
) In Crade #
;
§

Reference:
1) Calculations of the Internal Mechanical Response ¢ . Sheep to Blast
Loading ; M. Vander Vorst, K. Dodd, J. Stuhmiller, and, Y. Phillips

2) Analysis of Field Test Results of the Blophyical Response of Sheep to
Blest loading: K.Dodd., M. Vander Vorst, K. O'Hair, J. Yelverton, Y.

Phillips, and, D. Richmond.

3) Blophysical Response to Air Blast Loading in a Free Field; K. Dodd, K.
O‘'Hafr, Y. Phillips, and, D. Butkus.
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DOUBLE PEAK
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Blast Overpressure Field Data
Case DFO
Location Albuquerque

Blast Conditions:
Ceometry Double Peak two simultaneous blast
) H.0.B. 0.305 m
; Distance 3.35 m
: Charge wt. 3.632 kgm
Charge type TNT
]
Blast Parameters: No Data

Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia)
Total Impulse (It)

Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
7 E 3/10/81 1
8 E 3/10/81 1
9 E 3/13/81 1
1 E 3/13/81 1
11 E 3/17/81 1
12 E 3/17/81 1
]
i
, Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Biodynamics Laboratory; June 18, 1982.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Field Data .
Case DPL.7
Location Albuquerque

G ; ons:

Geometry Double Peak 1.7 sec. between blast
H.0.B. 0.305 m
Distance 3.3 m
Charge wt. 3.632 kegm
Charge type INT

Blast Parameters: South North
HMaximum Pressure 356.7 kPa 267 .8 kPa
Positive duration (Ta) 1.16 as 1.68 ms
Positive Impulse (Ia} 124.6 kPa us 180.1 kPa ms
Total Impulse {(It) 151.13 kPa ms (10ms) 218.2 kpa ms

Shot: Data Collection:

Animal Injury Time Dare Ref ?s Skin Lamb Fsoph Plral Adom Vic
1D Grade #
2 M 10/28/81 1 ¥ Y Y

Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Biodynamics Laboratory; June 18, 1982.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller: February 22, 1987.
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Blast Overpressure Fileld Data
Case DP3.6

Location Albuqur -que

Blast Conditions: :
Geometry Double Peak 3.6 sec. between blast
H.O.B. 0.305 m
Distance 3.35 m
Charge wt. 3.632 kgm
Charge type TNT

Blast Parameters: South North
Maximum Pressure 349.2 kPa 259.8 kPa
Positive duration (Ta) 1.1 ns 1.5 ms
Positive Impulse (Ia) 94.8 kPa ms 142.4 kPa ms
Total Impulse (It) 212.1 kPa ms (9.8ms) 113.7 kpa ms

Shot: Data Collection:

Animal Injury Time Date Ref Ps 3kin Lamb Esoph Plral Adom Viec
D Grade #

1 M 10/28/81 1 Y Y Y

Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Biodynamics Laboratory; June 18, 1982.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Field Data
Case DP5.5
Location Albuquerque

Blast Conditions:

Geometry Double Peak 5.5 sec. between blast

H.O0.B. 0.305 m

Distance 3.35m

Charge wt. 3.632 kgm

Charge type TNT

Blast Parameters: South North

Maximum Pressure 385.5 kPa 291.7 kPa

Positive duration (Ta) 1.04 ms 1.6 ms

Positive Impulse (Ia) 115.8 kPa ms 163.6 kPa ms

Total Impulse (It) 206.9 kpa ms (9.9ms) 235.8 kPa ms
Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #

3 M 16/27/81 1 Y Y Y

Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Biodynamics Laboratory; June 18, 1982.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Fleld Data
Case DP7.5
Location Albuquerque

Blast Conditions: s
Geometry Double Peak 7.3 sec. between blast
H.0.B. 0.305 »
Distance 3.35 m
Charge wt. 3.632 kgm
Charge type INT
a texs: South North
Maximum Pressurxe 425.5 kPa 344.5 kPa
Positlive duration (Ta) 1.1 ms 1.5 ms
Positive Impulse (Ia) 136.8 kPa ms 193.8 kPa ms
Total Impulse (It) 142.0 kPa ms (12ms) 187.3 kPa ms
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
Ip Grade #®
2 M 10/27/81 1 Y Y Y
Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Biodynamics Laboratory; June 18, 1982.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987,



DPSTEe Double neak 5.8 ma blast ssperation south se

27

10.
Time (ms)

10/27/81 Device 1 Channel 1 Shot 43
8 INY 1 HOB. 11 Rahge
Double Peak 7.6 South Freefield
| | i
g i
- :
!
| ;
=g | i
g8 s :
= i |
o i i
5 i |
25 i |
X : t
& 4_ |
'g
o .
=] t
i
o
g i
e T — ——
a. 5 0. .
Time (ms)
DPN78 Double peak 7.6 ms blast seperation north se
10/27/8% Device 1 Channel 1 Shot 44
8 TNT 1 HOB., 11 Range
$ Double Peak 7.6 North Freefield
- ! H i
! i
i !
{ i
g ;
? |
~ :
[+ H
e.s |
o .
38 b
© 1
4 !
a
i
3 1
: s
5 i
1
|
g 1 il T
8. 15




Y

; 98



Blast Overpressure Field Data
Case DP%.7
Location Albuguerque

Blast Conditiops:

Geometry Double Peak 9.7 sec. between blast
H.O.B. 0.305 m

Distance 3.35 w

Charge wt. 3.632 kgm

Charge type TNT
ast ters: Ho Data

Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia}
Total Impulse (It)

Shot: Data Collection:
Animal Injury Time Date Ref Ps Ski-~ Lamb Esoph Plral Adom Vic
Ip Grade #

13 M 3/25/81 1
14 M 3/25/81 1
Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI

Blodynamics Laboratory; June 18, 1982,

2) Calculation of Parenchymal Pressure Due to Double Peak Loading;
Vander Vorst and J., Stuhmiller; February 22, 1987.
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Blast Overpressure Field Data
Case DP11.6
Location Albuquergue

Blast Condirions:
Geometry Double Peak 11.6 sec. between blast
H.O0.B. 0.305 »
Distance 3.3%5 m
Charge wt. 3.632 kgm
Charge type TNT

Blast Parameters: South North
Maximum Pressure 376 .4 kPa 367.9 kPa
Positive duration (Ta) 1.1 ms 1.5 ms
Pasitive Impulse (Ia) 128.0 kPa ms 154.6 kPa ms

Total Impulse (It)

shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ip Grade #

1 M 10/27/81 1 ¥ Y Y

Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Bicdynamics lLaboratory; Jume 18, 1982.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stwwiller; February 22, 1987.

100



Preasure (kPa)

Pressure (kPa)

400,

DPSHe

South

W2T/8Y Duvice 4 Channet 5 Shot 45
& INT 1 HOB,

11 Rangs

Double Peak 1.6 South Freefisid

300,

400.

OPN18
8

.

©.
Time {(ms}

Double peak 11.8 ms blast seperation north s
0127/81 Davice 1 Channel 1 Shot 46

TINT 1 HOB,

1 Range

Double Peak 11.68 North Fresfieid

300

101

gy~ 1




Blast Overpressure Field Data
Case DP13.6
Location Albuquerque

Blast Conditions:
Geometry Doyble Peak 13.6 sec. between blast
H.0.B. 0.305 m
Distance 3.3 m
Charge wt. 3.632 kgm
Charge type TNT
Blast Parameters: South North
Maximum Pressure 354.5 kPa 322.9 kPa ms
Positive duration (Ta) 1.2 ms 1.5 ms
Positive Impulse (Ia) 134.7 kPa ms 179.5 kPa ms
Total Impulse (It) 49.8 kPs ms {12ms) 130.1 kPa ms
Shet: Data Cellection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
IDh Grade #*
1 X 10/26/81 1 Y Y Y
Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Bicdynamics Laboratory; June 18, 1982,

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Field Data
Case DPS
Location Albuquerque

Blast Conditions:

Geometry Double Peak single shot
H.0.B. 0.305m
Distance 3.35 m
Charge wt. 3.632 kgm
Charge type INT

: No Data
Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia)
Total Impulse (It)

Shot: Datg Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vie
ID Grade #

5 M 3/10/81 1
6 M 3/10/81 1
Reference:

1) Doudble Peak Study Results Report; D. Richmond and Staff of ITRI
Biodynamlcs Laboratory; June 18, 1$82.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987.



Blast Overpressure Field Data
Case DP3.8-PEN
Location Albuquerque

Blast Conditions:
t Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parametexs:
Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia)
Total Impuise (It)

shot:
Animal Injury Time
ID Grade
2 E
1 E
Reference:

1) Double Peak Study Results Report;
Biodynamics Laboratory; June 18, 1982.

Double Peak 3.8 sec between blast

0.457 m
3.05 m
3.632 kgm
Pentolite

West
519.0 kPa
1.25 ms
192.8 ¥Pa ms
288.4 kPa ms (9.9ms)

L

East
607.9 kPa
1.4 ns
239.5 kPa ms
420.6 kPa ms

on:

Date Raf Ps Skin Lamb Esoph Plral Adom Vic

#
5/13/82 1 Y
5/13/82 1

106
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D. Richmond and Staff of ITRI

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Field Data
Case DP9.6&-PEN
Location Albugquerque

Blast Conditions:
Geometry Double Peak 9.6 sec between blast
H.0.B. 0.457
Distance 3.35
Charge wt. 3.632 kgm
Charge type Pentolite
Blas a eters:
Maximum Pressure 403.2 kPa
Positive duration (Ta) 1.2 ws
Positive Impulse (Ia) 161.3 kPa ms

Total Impulse (It)

145.9 ms (14.9ms)

Shot: Data Cellection:
Animal Injury Time Date Ref Psg Skin Lamb Esoph Plral Adom Vic
IDb Grade #
2 E 5/17/82 1 Y Y
1 E 5/17/82 1
2 E 5/21/82 1
1 M 5/21/82 1
Reference:
1) Double Peak Study Results Report; D. Richmond and Staff of ITRI

RBicdynamics Labhoratory; June 18, 1982.

2)

Calculation of Parenchymal Pressure Due to Double Peak Loading;

Vander Vorst and J. Stuhmiller; February 22, 1987.

108



)

!

‘00L-

L2 S 0 T At 4

YITTIIII_Y_I_Tll']’_l_YXY_TI1IrrTT|Y_Xl_YI

r‘llﬁ1‘_’1[llllﬁ1‘\"rr|lll’ll

009 '00¢G ‘00¥ ‘00e ‘002 Q0 ‘0

Ty ey
‘004 "

pleleeid 1563 96 deed ejanod

ebuey 1 ‘qOH ayoued 8
SS 10US | juuByD | 9dIAdQ 28/1L/S
JOsSU9S 1SBd uOIlBIadaS 188B|Q 9'8 3ead ajgnoq 349640

‘008

(ed) ainssaid

9

10




Blast Overpressure Field Data
Case DP9.7-PEN
Location Albuquerque

Blast Conditions:
Geometry Double Peak 9.7 sec between blast
H.0.B. 0.457 m
Distance 3.2 m
Charge wt. 3.632 kgn
Charge type Pentolite
Maximum Pressure 533.0 kPa
Positive duration (Ta) 1.25 ms
Positive Impulse (Ia) 175.5 kPa ms
Total Impulise (It) 412.8 kPa ms {(15ms)
shot: Data Collectjon:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
iD Grade #
2 E 5/14/82 1 Y Y
1 E 5/14/82 1
Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI

Biodynamics Laboratory; June 18, 158Z.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.

Vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Fleld Data *
Case DP9.9-PEN
Location Albuquerque

Blagt Conditions: 3
Geometry Double Peak 9.9 & 9.8 sec between blast
H.0.B. 0.457 m
Distance 3.05 m
Charge wt. 3.632 kgm
Charge type Pentolite

Blast Parameters: 9.9 9.8
Maximum Pressure 632.0 kPa 547 .4 kPa ms
Positive duration (Taj) 1.4 ns 1.6 ms
Positive Impulse (Ia) 207.7 kPa uws 210.6 kPa ms
Total Impulse (It) 346.6 kPa ms (14.9ms) 245.6 kPa ms

shot: Data Collectjon:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vie
1D Grade #

2 E 5/11/82 1 b4 Y
1 E 5/11/82 1
Reference:

1) Double Peak Study Results Report; D. Richmond and Staff of ITRI
Biocdynamics Laboratory; June 18, 198Z.

2) Calculation of Parenchymal Pressure Due to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; February 22, 1987.
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Blast Overpressure Field Datas

0 ions:
Geometry
H.0.B,
Distance
Charge wt.
Chazge type

Maximum Pressure

Positive duration (Ta)
Positive Impulse (la)

Total Impulse (It)

Shet:

Animal Injury Time

IDb Grade
2 . |
1 E

Reference:

Case DPS-PEN
Location Albuquerque

Double Peak single shot

0.457T m
3.3% m
3.632 kgm
Pentolite
West East
436.0 kPa 352.7 kPa
1.9 =s 1.55 ms
218.2 kPa ms 185.% kPa ms
293.5 kPa ms (9.8ms) 183.4 kPa ms
Data Collection-
Date Ref Ps Skin Lamb Esoph Plral Adom Vic
#
5/18/82 1 Y ¥
5/18/82 1

1) Double Peak Study Results Report; D kichmond and Staff of ITRI
Biodynamics Laboratory; June 18, 1982,

2) CcCalculation of Parenchymal Pressure l'ue to Double Peak Loading; M.
Vander Vorst and J. Stuhmiller; Februsry 22, 1987.

114

4



Pressure (kPa)

8

Double pesk singie shot west sensor

5/18/82 Device 1
Pentaiite HOB,

Channet t+ Shot 58
11 Range

Double Peak_Single Shot Freefield

200,

200,
i

400.

DPSPE

0.
Time (ms)
Doubils poak singie sho! 888! 3eNgOr
5/18/82 Device 1
8 Pentolte 1 HOB, b1

Chennet 1 Shot 57
Range

Double Peak Single Shot East Freefieid

Pressurae (kPa)
200,

-—*nm-







ISO-IMPULSE




R —

Blast Overpressure Field Dara
Case 1IS01
Location Albuquerque

Blasc Conditions:

Geometry Iso Impulse Free Field 20 Exposures

H.0.B. 0.457 m

Distance 2.29 m

Charge wt. 0.454 kgm

Charge type Pentolite Sphere
Blast Parameters:

Maximum Pressure 92.0 kPa

Positive duration (Ta) 2.3 ms

Positive Impulse (Ia) 57.0 kPa ms

Total Impulse (It) 57.0 kPa ms

Shet: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
N 1

Reference:

1) Presentation of Iso-Impulse Study ( 20 Blast ).

4



(sw) ouny
‘ol

0 v 1 1 rt.71

T

11

L B St Jg MR SR 4

0

IXTYT‘F[III

'SL

v

b

0

3

sw ed) /G ®l m&xumm Sd 9sindw|-0s|

abusy w 622 ‘90H W S0 O1N3dwby vsi

oyg | jsuusyp | adlaeQ 88/9¢/.0
sw edy sq ed) g8 osndwij-os) LOSI

O

(ed)) @Jnssaid



Blast Overpressure Field Data
Case IS03
Location Albuquerque

Blasc Conditions:
Geometry Iso Impulse Free Field 20 Exposures
H.O.B. 0.94 n
Distance 1.7 m
Charge wt, 0.511 kgm
Charge type Pentolite Sphere
Maximum Pressure 148.0 kPa
Positive duration (Ta) 3.7 ms
Positive Impulse (Ia) 69.0 kPa ms
Total Impulse (It) 69.0 kPa ms

Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
TH/N 1
Reference:

1)

Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Field Data

Blast Condicions:
Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parapeters:
Maximum Pressure
Positive duration (Ta)
Positive Impulse (Ia)
Total Impulse (it)

Shot:
Animal Injury Time
Ip Grade
M/N

Refexence:

Case 1504
Location Albuquerque

F

Iso Impulse Free Field 20 Exposures
0.305 m
1.526 n
0.454 kgn
Pentolite Sphere

209.1 kPa
1.7 ms
83.0 ¥Pa ms
83.0 kPa ms
o L :
Date Ref Ps Skin Lamb Esoph Plral Adom Vic
#
1

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Field Dats *
Case 1805
Location Albuquerque

Blast Conditious:
Geometry
H.0.B.
Distance
Charge wt.
Charge type

Blast Parameters:
Maximum Pressure
Positive duraticn {(Ta)
Positive Impulse (Ia)
Total Impulse (It)

Shot:
Animsl Injury Time
ID Grade
E

Reference:

Iso Impulse Free Field 20 Exposures
0.609 m

1.83 o

1.362 kgm

Pentolite Sphere

266.0 kPa
2.8 ms
131.0 kPa ms
131.0 kPa ms
Data Collection:
Date Ref Ps Skin Lamb Esoph Plral Adom Vic
#
1

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpreasure Field Data
Case IS06
Location Albuquerque

Blast Copgitions:
Geometry Iso Impulse Free Field 20 Exposures
H.0.B. 0.305 m
Distance 6.55 m
Charge wt. 11,35 kgn
Charge type Pentolite Sphere
Blast Parapeters:
Maximum Pressure 153.0 kPa
Positive duration (Ta) 5.9 ms
Positive Impulse (Ia) 186.0 kPa ns
Total Impulse (It) 184.0 kPa ms
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
1D Grade #
M/ 1
Reference:

1

Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Field Data
Case ISO7
location Albuquerque

Blast Conditjons:

Geometry Iso Impulse Free Fileld 20 Exposures

H.0.B. 0.305 m

Pistance 6.86 m

Charge wt. 10.0 kgm

Charge type Pentolite Sphere
Blast Parameters:

Maximum Pressure 122.0 kPa

Positive duration (Ta) 6.1 ms

Positive Impulse (Ila) 156.0 kPa ums

Total Impulse (It) 154.0 kPa ums

Shot: Data Collection:

Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom

Id Grade #

TH/N 1

Reference:

1) Presentaticn of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Field Data :
Case 1S08
Location Albuquerque

Blagt Conditions:
Geometry Iso Impulse Free Field 20 Exposures
H.C.B. 0.9% =
Distance 7.62 m
Charge wt. 11.0 kgm
Charge type Pentolite Sphere
Blasg Parameters:
Maximum Pressure 93.0 kPa
Positive duration (Ta) 6.8 ms
Positive Impulse {(Ia) 150.0 kPa ms
Total Impulse (It) 148 .0 kPs ms
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
iD Grade #
N 1
Reference:

1} Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressurs Field Data
Case ISO09
: Location Albuquerque

| Blast Conditions:
’ Geometry Iso Impulse Free Field 20 Exposures
H.0.B. 0.9l4 m
Distance 100 m
Charge wt. 9.08 kgm
Charge type Pentolite Sphere
Blag: Parameters:
kaximum Pressure 62.0 kPa
Jositive duration (Ta) 7.3 ms
Positive Impulse (la) 117.0 kPa ms
Total Impulse (It) 114.0 kPa ms -
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vie
1D Grade #
N 1
}
Reference:

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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Blastc Overpressurs Fleld Data
Case 15011
Location Albuquerque

Blast Conditious: -
Geometry Iso Impulse Free Field 20 Exposures
H.0.B. 0.457 m
Distance 11.0m
Charge wt. 15.0 kgm
! Charge type Pentolite Sphere
Blast Parameters:
Maximum Pressure 73.0 kPa
Positive duration (Ta) 8.4 ms
Positive Impulse (Ia) 143,0 kPa us
Total Impulse (It) 140.0 kPa ms
: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
i Grade #
N 1
|
Reference:

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Field Data
Case 18012
Location Albuquerque

Blast Conditions:
Geometry Iso Impulse Free Field 20 Exposures
H.0.B. 0.9 m
Distance 16.0 m
Charge wt. 24.0 kgm
Charge type Pentolite Sphere
Blast Paxameters:
Maximum Pressure 57.0 kPa
Positive duration (Ta) 10.7 ms
Positive Impulse (la) 152.0 kPa ms
Total Impulse (It) 149.0 kPa ms
Shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
N 1
Reference:

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Fleld Data
Case 1S013
Location Albuquerque

%o

Blast Conditiong:
GeometYy Iso Impulse Free Fleld 20 Exposures
H.0.B. 0.457 m
Distance 14.5
Charge wt. 32.0 kgm
Charge type Pentolite Sphere
Blast Parameteyrs:
Maximum Pressure 73.0 kPa
Posirive duration (Ta) 10.8 ms
Positive Impulse (Ia) 183.0 kPa ms
Total Impulse (It) 179.0 kPa ms

. ojlle on:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
iD Grade #
N 1
!
Reference:

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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Blast Overpressure Ficld Data
Case 15014
Location Albuguerque

Blast Conditions:
Geometry Iso Impulse Free Fleld 20 Exposures
H.0.B. 0.9 m
Distance 1.0 =
Charge wt. 42.0 kgm
Charge tvpe Pentolite Sphere
Blast Parameters:
Maximum Pressure 62.0 kPa
Positive duration (Ta) 12.5 ms
Positive Impulse (Ia) 190.0 kPa ms
Total Impulse (It) 189.0 kPa ms
shot: Data Collection:
Animal Injury Time Date Ref Ps Skin Lamb Esoph Plral Adom Vic
ID Grade #
N 1
t
Reference:

1) Presentation of Iso-Impulse Study ( 20 Blast ).
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